HSV/AAV hybrid amplicon vectors extend transgene expression in human glioma cells.
Novel hybrid vectors, which incorporate critical elements of both herpes simplex virus type 1 (HSV-1) amplicon vectors and adeno-associated virus (AAV) vectors, are able to sustain transgene expression in dividing glioma cells for over 2 weeks. These vectors combine the high infectibility and large transgene capacity of HSV-1 vectors with the potential for episomal amplification and chromosomal integration of AAV vectors. The hybrid vectors contain the HSV-1 origin of DNA replication, oriS, and the DNA cleavage/packaging signal, pac, which allow amplicon replication and packaging in HSV-1 virions. The lacZ reporter gene under control of the CMV IE1 promoter is flanked by AAV inverted terminal repeat (ITR) sequences, which facilitate replication and genomic integration of this cassette in the host cell nucleus. Constructs were generated with or without the AAV rep gene (rep+ and rep-) to assess its importance in extending transgene expression. Expression of Rep proteins was confirmed by Western blot analysis. An HSV-1 amplicon construct containing the reporter gene, but no AAV sequences, was used as a control. Constructs were packaged into HSV-1 virions with or without helper virus and these vector stocks were used to infect human U87 glioma cells in culture. The hybrid vectors supported transgene retention and expression for over 2 weeks, whereas the control amplicon vector lost the transgene after 10 days. Expression was somewhat longer for the rep+ as compared to the rep- hybrid vectors. Toxicity due to the HSV-1 helper virus was eliminated using helper virus-free amplicon vector stocks. Transgene constructs could also be packaged in AAV virions, using AAV and adenovirus or HSV-1 helper functions. These HSV/AAV hybrid vectors should allow long-term, nontoxic gene delivery of DNA constructs to both dividing and nondividing cells.